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1
EARTH GLOBE

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to an earth globe.
2. Description of the Prior Art

A conventional earth globe includes a spherical globe
body on which a map is drawn. The globe body 1s rotatably
supported by a base around an axis which is inclined relative
to a vertical axis and which corresponds to the earth axis. A
user can therefore refer to a particular part of the map by
rotating the globe body, and such rotation may represent the
rotation of earth.

In some designs, the earth globe is so constructed as to
show a day region and a night region on the earth. Such an
carth globe includes a hollow spherical globe body made of
transiucent material. The spherical globe body includes a
lamp and a shading plate therein. The shading plate serves
to prevent a predetermined half area of the spherical globe
body from being irradiated by light of the lamp. With this
construction, when the lamp is lit, the predetermined half
area shaded by the shading plate is dark as viewed from the
outside, while the remaining half is bright due to the
irradiation of light. Therefore, the user can distinguish the
day and night areas from each other based on the state that
the light is irradiated thereto or not.

Meanwhile, the earth revolves around the sun or performs
an orbital movement while rotating around its own axis or
the earth axis. Since the earth axis is inclined relative to the
axis perpendicular to the orbital plane of the earth, the light
from the sun is irradiated to the earth in different ways in
response to changes of position of the earth along the
revolution orbit (changes of the season). Therefore, 1n order
to show the change of night and day (change in the direction
of sunlight) in response to changes of the season, the user
requires to change the position of the lamp as well as the
position of the shading plate within the spherical globe body.

Earth globes shown in FIGS. 5 and 6 have been proposed
to permit such changes of positions of the lamp and the
shading plate. The earth globe shown in FIG. 5 includes a
spherical globe body E rotatable around an axis correspond-
ing to the earth axis. A vertical shaft J is disposed within the
spherical globe body E and extends through the center of the
spherical globe body E. A lamp L and a shading plate P are
mounted on the vertical shaft J. A knob T manually operable
by the user is disposed outside of the spherical globe body
E. A gear mechanism H is disposed within the spherical
globe body E for transmitting rotation of the knob T to the
vertical shaft J. Thus, when the user turns the knob 1, the
lamp L as well as the shading plate P is rotated together with
the vertical shaft J, so that the area to be irradiated can be
changed.

The construction of the earth globe shown in FIG. 6 is the
substantially same as the earth globe shown in FIG. 5 except
the arrangement of the gear mechanism H and the knob T.

With the above conventional earth globes shown in FIGS.
5 and 6, the lamp L and the shading plate P are rotated
manually and independently of the rotation of the spherical
globe body E, and therefore, it is difficult for the user to
understand the correlation between the rotation and the
revolution of the earth. Further, since the operation for
rotating the spherical globe body E and that for rotating the
knob T must be performed separately from each other, such
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operations are very troublesome. Additionally, for this rea-
son, the user cannot observe the continuous change of day
and night in the earth over a long period of time such as one
year.

Therefore, these conventional earth globes will not pro-
vide a sufficient study aid. Further, they are not amusing
since they do not change their appearances unless they are
manually operated by the user. For the same reason, they are
not suitable for use as interior ornamental articles.

SUMMARY OF THE INVENTION

It is, accordingly, an object of the present invention to
provide an earth globe which permits a user to visually grasp
the rotation and the revolution of the earth as well as change
of day and night in connection with such rotation and
revolution.

It is another object of the present invention to provide an
earth globe which may provide an excellent study aid and to
improve an ornamental effect when used as an interior
ornamental article.

According to the present invention, there is provided an
carth globe comprising:

a base;

a hollow globe body made of translucent material and
having a spherical configuration corresponding sub-
stantially to the earth,

a first support mechanism for rotatably supporting the
plobe body relative to the base around a first axis
corresponding substantially to the earth axis:

an illumination device disposed within the globe body for
illuminating the interior thereof;

2 shading device also disposed within said globe body for
shading light from the illumination device over a
substantially half region of the globe body;

second support means for rotatably supporting the shad-
ing device relative to the globe body around a second
axis corresponding substantially to an axis perpendicu-
lar to the orbital plane of revolution of the earth;

a first drive device for rotating the globe body around the
first axis at a first rotational speed; and

a second drive device for rotating the shading device
around the second axis at a second rotational speed
different from the first rotational speed.

With the present invention thus constructed, when the
illumination device emits light, the light is shaded by the
shading device over the region substantially half the globe
body, so that the user can recognize this region as a night
region while he can recognize the other region as a day
region. As the first and second drive devices are operated to
rotate the globe body and the shading device, respectively,
the night region and the day region are changed with the
lapse of time.

The invention will become more fully apparent from the
claims and the description as it proceeds in connection with
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view, with a part broken away, of an earth
globe according to an embodiment of the present invention;

FIG. 2 is an enlarged view of the essential parts of the
earth globe shown in FIG. 1;

FIG. 3 is a schematic view of a driving mechanism of the
carth globe;
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FIG. 4 is a schematic view showing the operation of the
carth globe; and

FIGS. 5 and 6 are schematic views showing conventional
earth globes.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to FIGS. 1 to 4, an earth globe 1 according
to a preferred embodiment of the present invention will be
described. For convenience in describing the relative posi-
tions of several components, the left end of the earth globe
1 shown in FIG. 1 is referred to as the front of the earth globe
1, and forward and rearward parts will be in relation to this
front of the earth giobe 1.

As shown in FIG. 1, the earth globe 1 includes a sub-
stantially rectangular base 2 having a longitudinal axis. A
tubular support shaft 3 is fixedly mounted on a forward
portion of the base 2. The support shaft 3 extends upwardly
rearwardly from the base 2 within a plane parallel to the
longitudinal axis of the base 2. The support shaft 3 has an
axis inclined at an angle of about 23.5° relative to the
vertical axis or axis of a rotary shaft 11 which will be
explained later.

The earth globe 1 further includes a hollow globe body E
made of translucent plastic matertal which may prevent the
view of the interior of the globe body E. The globe body E
has a thick wall part 4 which protrudes inwardly toward the
center of the globe body E and which includes a through
hole 5§ formed therein. The through hole 5 receives an upper
part of the support shaft 3, so that the globe body E 1s
rotatable around the axis of the support shaft 3 which axis 1s
inclined as described above. A world map (not shown) is
drawn on the outer surface of the globe body E with the axis
of the support shaft 3 taken as the earth axis.

As shown in FIG. 2, a gear Z7 1s fixed to the inner surface
of the wall part 4 and includes a central hole 6 which is in
alignment with the through hole 5. The upper part of the
support shaft 3 extends further upwardly through the central
hole 6 and protrudes slightly into the globe body E.

An arm 7 includes a first end 7a fixedly mounted on the
upper end of the support shait 3. The arm 7 extends
rearwardly along the bottom within the interior of the globe
body E and has a second end 7b having a vertical through
hole 8 formed therein. A gear Z5 having an upper and a
lower boss portion 9A and 9B formed thereon is fixedly
mounted on the upper surface of the second end 7b of the
arm 7 and includes a central hole 10 formed in alignment
with the through hole 8. A rotary shaft 11 is rotatably
inserted into the central hole 10 and the through hole 8 and
extends vertically through the center of the globe body E to
reach the upper portion of the interior of the globe body E.
A gear Z3 is fixedly mounted on the rotary shaft 11 at a
position slightly lower than the center ot the globe body E.
A gear 76 is fixedly mounted on the lower end of the rotary
shaft 11. The gear Z6 is in engagement with the gear Z7.

As shown 1n FIG. 1, an axial hole 12 is formed on the
upper end of the rotary shaft 11 for rotatably receiving a
finger 14 formed on a forward end of a support arm 13. The
support arm 13 has an arcuate configuration having a
curvature corresponding to the curvature of the inner surface
of the globe body E and extends along the inner surface of
the globe body E. The arm 13 has a support portion 135 at its
rear end. The support portion 15 extends in a direction
corresponding to the axis of the support shaft 3 and is
rotatably inserted into a support hole 16 which is formed on
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the globe body E at a position opposite to the through hole
5, so that the globe body E is rotatably supported around the
axis of the support shaft 3.

Tubular rings 17A and 17B are rotatably fitted around on
the rotary shaft 11 and are positioned above and below the

gear Z3, respectively. Horizontal upper and lower mounting
plates 18A and 18B are fixed to the tubular rings 17A and
17B, respectively, and are joined to each other by a joint
member (not shown) to form a mounting frame, so that they
are rotatable together around the rotary shatt 11.

A drive source or motor M 1s mounted on the upper
mounting plate 18A and has an output shaft on which a gear
71 is fixedly mounted. A speed reducer G is mounted below
the lower mounting plate 18B and has an input shaft on
which a gear Z2 is fixedly mounted. The input shaft extends
upwardly through the lower mounting plate 18B and has an
upper end which is positioned slightly above the gear Z2 and
which is rotatably supported by an annular support member
19 mounted on the underside of the upper mounting plate
18A. The gear Z2 is positioned between the gear Z1 and the
gear Z3 and is in engagement with these two gears, so that
the rotation of the gear Z1 driven by the motor M 1s
transmitted to the gear Z3 and the speed reducer G, respec-
tively. The speed reducer G has an output shaft on which a
gear 74 is fixedly mounted. The gear Z4 is in engagement
with the gear Z5. Here, the number of teeth of the gears Z1,
23,75, 76 and 77 is determined as 120, the number of teeth
of the gear Z2 as 58, and the number of tecth of the gear Z4
as 30. The rotational direction of the output shaft of the
speed reducer G is the same as the rotational direction of 1ts
input shaft. The reduction ratio of the speed reducer can be
selectively adjusted.

A vertical shading plate P is fixedly mounted on the
tubular rings 17A and 17B. An illuminating device or lamp
L is mounted on substantially the central portion of the
shading plate P. The shading plate P has a substantially
disc-like configuration having a diameter slightly smaller
than the inner diameter of the globe body E, so that the
interior of the globe body E is divided into two hemispheri-
cal spaces (two halves). When the mounting frame compris-
ing the mounting plates 18A and 18B is rotated around the
rotary shaft 11, the lamp L as well as the shading plate P is
also rotated together therewith. Further, when the lamp L 1s
lit, one of the halves (the left side half in FIG. 1) of the globe
body E is bright when viewed from the outside, while the
other of the halves (the right side half in FIG. 1) is dark when
viewed since the light 1s shaded by the shading plate P.

A power to the motor M and the lamp L. is supplied from
a battery (not shown) disposed within the base 2. The power
may be supplied through an indoor wire or domestic socket
outlet. As shown in FIG. 2, a line 20 from the battery is
passed through the tubular support shaft 3 to enter the
interior of the globe body E and is connected to a conductor
ring 23 which is mounted on the upper boss portion 9A of
the gear Z5. A brush 24 cooperates with the conductor ring
23 to form a rotary contact and is mounted on the lower
surface of the tubular ring 17B. Lines 21 and 22 from the
motor M and the lamp L, respectively, are connected to the
brush 24, so that the power can be supplied to the motor M
and the lamp L while the tubular ring 17B 1s rotated relative
to the gear Z5.

The operation of the earth globe 1 thus constructed will
now be described with reference to FIG. 3.

In this embodiment, the motor M serves to rotate the
globe body E and also to rotate the lamp L and the shading
plate P. As for the rotation of the globe body E, when the
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motor M is driven to rotate the gear Z1 in a clockwise
direction (as viewed from the top of FIG. 1), the gear Z2 1s
rotated in a counterclockwise direction. Then, the gear Z3 is
rotated in the clockwise direction, and the rotary shaft 11 and
the gear Z2 as well as the gear Z6 are rotated in the
clockwise direction, so that the gear Z7 in engagement with
the gear Z6 is rotated in the counterclockwise direction, and
that the globe body E to which the gear 27 is fixed is rotated
in the counterclockwise direction.

As for the rotation of the lamp L and the shading plate P,
when the gear Z1 is rotated in the clockwise direction as
described above, such rotation is transmitted to the speed
reducer G via the gear Z2. Since the rotational direction of
the output shaft of the speed reducer G is the same as the
“input shaft thereof, the counterclockwise rotation of the gear
72 is transmitted to the gear Z4 of the output shaft in the
same direction. Since the gear Z5 in engagement with the

gear 74 is fixed in position, the gear Z4 is rotated around its
own axis in the counterclockwise direction while revolving
around the gear Z5 in the counterclockwise direction, so that
the lamp L and the shading plate P as well as the mounting
frame including the mounting plates 18A and 18B are

rotated in the counterclockwise direction around the rotary
shaft 11.

Thus, with this embodiment, when the motor M is driven
in the clockwise direction, the globe body E is rotated in the
clockwise direction while the lamp L and the shading plate
P are rotated in the counterclockwise direction. The reduc-
tion ratio of the speed reducer G is determined such that the

ratio of the rotational speed of the globe body E to the
rotational speed of the lamp L and the shading plate P 1s

366:1 which corresponds to the ratio of 365 (number of
rotation of the earth in a year)+1 (number of rotation of the
carth due to revolution around the sun) to 1 (number of
revolution of the earth in a year).

The rotational operation of the globe body E, the lamp L
and the shading plate P will now be described with reference
- to FIG. 4 in connection with the position of the earth along
the revolution orbit. The earth rotates around the earth axis
in the counterclockwise direction, while 1t revolves around
the sun S in the counterclockwise direction. As described
above, with the earth globe I of this embodiment, the globe
body E, the lamp L and the shading plate P rotate also in the
counterclockwise direction.

When the earth or the globe body E is at Position A where
the Northern Hemisphere of the earth is spring, the shading
plate P is positioned in parallel to the longitudinal axis of the
base 2 or in parallel to the support shaft 3, so that light from
the lamp L is irradiated to the left side hemisphere (the side
facing the sun S) of the globe body E or the earth. When the
globe body E is brought to Position B where the Northern
Hemisphere is summer, the shading plate P is rotated by an
angle of 90° in the counterclockwise direction and is posi-
tioned perpendicular to the longitudinal axis of the base 2,
so that the light from the lamp L is irradiated to the rear side
hemisphere (the side facing the sun S) of the globe body E.
When the globe body E is brought to Position C where the
Northern Hemisphere is autumn, the shading plate P 1s
further rotated by an angle of 90° in the counterclockwise
direction and is positioned in parallel to the longitudinal axis
of the base 2, so that the light is irradiated to the right side
hemisphere (the side facing the sun S) of the globe body E.
When the globe body E is brought to Position D where the
North Hemisphere is winter, the shading plate P 1s further
rotated by an angle of 90° in the counterclockwise direction
and is positioned perpendicular to the longitudinal axis of
the base 2, so that the light is irradiated to the front side
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hemisphere (the side facing the sun S) of the globe body E.
The globe body E thereafter returns Position A to complete
the revolution around the sun S and the rotations around the
earth axis during one year. As described above, with this
embodiment, while the position is changed as A-B-C-D-A,
the lamp P as well as the shading plate P is rotated one time
while the globe body E is rotated 366 times, so that the earth
globe 1 can reproduce the change of the seasons as viewed
from the outside (outer space) during one year.

With the earth globe 1 of this embodiment, the globe body
E and the lamp L or the shading plate P are synchronously
rotated with each other, so that the user can visually grasp
the rotation and the revolution of the earth as well as the
change of day and night (change of region on which the
sunlight is irradiated) in connection with the rotation and the
revolution of the earth. The user can recognize such changes
realistically since the rotational speed of the globe body E
and the rotational speed of the lamp L or the shading plate
P are determined to correspond to the rotational speed and
the revolving speed of the earth, respectively. Further, since
the globe body E, the lamp L and the shading plate P are
driven by the motor M, the drive mechanism of these
members is relatively simple in construction. Additionally,
since the whole drive mechanism is accommodated within
the interior of the globe body E, the earth globe 1 is simple
in appearance.

In the above embodiment, the rotation of the motor M 1s
transmitted to the globe body E and to the lamp L or the
shading plate P by means of a first gear mechanism includ-
ing gears Z1, Z2, Z3, 76 and Z7 and a second gear
mechanism including gears Z1, Z2, Z4 and ZS, respectively,
and the rotational speed of the globe body E, etc. can be
selectively determined by changing the number of teeth of
each gear and the reduction ratio of the speed reducer G.
Further, a belt-type transmission mechanism, a chain-type
transmission mechanism or a frictional transmission mecha-

nism may be used in place of the first or the second gear
mechanism.

Although, in the above embodiment, the motor M 1s
disposed on the upper mounting plate 18A, the motor M may
be mounted on the lower mounting plate 18B. Alternatively,
the motor M may be disposed on the base 2 or outside of the
globe body E so as to directly drive the globe body E. In this
case, the rotation of the globe body E is transmitted to the
gear Z6 via the gear Z7 and thereafter to the rotary shaft 11
and the gear Z3. The rotation of the gear Z3 is further
transmitted to the speed reducer G via the gear Z2, so that
the gear Z4 is rotated to revolve around the gear Z5 which
is fixed in position. Consequently, the mounting iframe
including the mounting plates 18A and 18B is rotated
together with the shading plate P and the lamp L around the
rotary shaft 11.

Although in this embodiment, the disc-like shading plate
P is incorporated as a shading device, a hollow hemispheri-
cal shading member made of non-translucent material may
be used in place of the shading plate P. Such a hemispherical
shading member may be fixed to the mounting frame such
that the shading member is positioned behind the lamp P,
and the outer peripheral surface of the shading member
extends along the inner surface of the globe body E (more
specifically, the shading member may be disposed inside of
the right side hemisphere of the globe body E in FIG. 1).
When the mounting frame is rotated with the lamp L lit, the
shading member is rotated along the inner surface of the
globe body E while shading the light from the lamp L.

Additionally, the rotary contact comprising the conductor
ring 23 and the brush 24 may be replaced by a rotary contact
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comprising a pair of rotary rings and an intermediate con-
ductive ring interposed therebetween. An annular protrusion
is formed on each of the rotary rings and 1s in engagement
with the inner peripheral surface of the intermediate con-
ductive ring. Each of the rotary rings has a ring body made
of insulation material and includes a conductive member
which is disposed within the ring body for contacting the
intermediate conductive ring and which 1s connected to the
line 20 from the battery or the lines 21 and 22 from the motor
M and the lamp L, respectively, via the ring body. A spring
may be provided for normally keeping the contact relation-
ship between these elements.

Further, the battery may be disposed within the globe
body E. A solar battery may be used as the battery 1if 1t is
disposed outside of the globe body E.

While the invention has been described with reference to
a preferred embodiment thereof, it is to be understood that
modifications or variation may be easily made without
departing from the spirit of this invention which is defined
by the appended claims.

What 1s claimed 1is:

1. An earth globe comprising:

a base;

a hollow globe body made of translucent material and
having a spherical configuration corresponding sub-
stantially to the earth,;

first support means for supporting said globe body relative
to said base said globe body being rotatable around a
first axis corresponding substantially to the earth axis;

illumination means disposed within said globe body for
illuminating the interior thereof;

shading means also disposed within said giobe body for
shading light from said illumination means over a
substantially half region of said globe body;

second support means for rotatably supporting said shad-
ing means relative to said globe body around a second
axis corresponding substantially to an axis which is
perpendicular to the orbital plane of revolution of the
earth;

first drive means for rotating said globe body around said
first axis at a first rotational speed;

second drive means for rotating said shading means
around said second axis at a second rotational speed
different from said first rotational speed; and

motor means positioned within said globe body and for

activating said first and said second drive means.

2. The earth globe as defined in claim 1 wherein the ratio
of said first rotational speed to said second rotational speed
is substantially equal to the ratio of the rotational speed of
the earth about its own axis and the revolution speed of the
earth around the sun.

3. The earth globe as defined in claim 1, wherein both said
first and second drive means arc driven by a single drive
source.

4. The earth globe as defined in claim 1 wherein said first
and second drive means are driven in synchronism.

5. The earth globe as defined in claim 1 wherein said first
and second drive means are disposed within said globe body.

6. The earth globe as defined in claim 1 wherein said first
support means includes a fixed shaft extending in the
direction of said first rotational axis, said fixed shaft being
fixed to said support base and having an upper portion
extending through said globe body into the interior thereof,
and wherein said second support means includes a support
shaft extending in the direction of said second rotational axis
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and mounted on said fixed shaft by means of an arm within
the interior of said globe body.

7. The earth globe as defined in claim 6 including a
support frame for supporting said shading means, a motor
mounted on said support frame for driving said first and
second drive means, said support frame being mounted on
said support shaft so as to rotate around said second rota-
tional axis, said first drive means including a first rotation
transmission means for transmitting rotation of said motor to
said globe body via said support shaft, and said second drive
means including a second rotation transmission means for
transmitting rotation of said motor to said support frame so
as to rotate said support frame around said support shaft.

8. The earth globe as defined in claim 7 wherein said first
rotation transmission means includes first gear means and
second gear means, said first gear means being interposed
between a motor shaft of said motor and said support shaift,
said second gear means being interposed between said
support shaft and a part of said globe body, and wherein said
second rotation transmission means inciudes third gear
means interposed between said motor shaft and said arm.

9. The earth globe as defined in claim 8 wherein said third
gear means includes a speed reducer device.

10. The earth globe as defined in claim 7 wherein said
illuminating means is mounted on said support frame.

11. An earth base comprising:

a base;

a hollow globe body made of translucent material and
having a spherical configuration corresponding sub-
stantially to the earth;

a fixed shaft secured to said base and having an upper
portion extending through and into said globe body,
said fixed shaft rotatably supporting said globe body
around a first rotational axis corresponding substan-
tially to the earth axis;

support means mounted on said fixed shaft and disposed
within said globe body;

a support frame supported by said support means and
rotatable around a second rotational axis corresponding
substantially to an axis perpendicular to the orbital
plane of revolution of the earth;

illumination means mounted on said support frame;

shading means also mounted on said support frame for
shading light from said illumination means over a
substantially half region of said globe body;

a motor mounted on said support {frame;

first power transmission means for transmitting rotation of
said motor to said globe body so as to rotate said globe
body at a first rotational speed; and

second power transmission means for transmitting rota-
tion of said motor to said support frame so as to rotate
said support frame at a second rotational speed different
from said first rotational speed.

12. The earth globe as defined in claim 11 wherein said
support means includes a boss portion fixed to said fixed
shaft via an arm, a rotary shaft inserted into said boss portion
and rotatable relative to said boss portion around said second
rotational axis, and said support frame is supported on said
boss portion in facing relationship therewith in a vertical
direction, so that said support frame is slidably rotatable
relative to said boss portion and to said rotary shaft.

13. The earth globe as defined in claim 12 wherein said
first power transmission means includes first gear means for
transmitting rotation of said motor to said giobe body via
said rotary shaft, and said second power transmission means




3,945,041
9 10

includes second gear means disposed between said boss 15. The earth globe as defined in claim 13 wherein said
portion and said motor.

14. The earth globe as defined in claim 13 wherein said
first gear means includes a first gear train disposed between
said motor and said rotary shaft and includes a second gear 5
train disposed between said rotary shaft and said globe body.

second gear means includes a speed reduction means.
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